Ed. (ASME, New York, 1990), pp. 29 We suggest that basaltic magma supplied at a pressure greater than the least principal stress is capable of suppressing normal faulting and the earthquakes and topography that commonly accompany normal faulting. Such magma pressure would also tend to suppress strike-slip faulting.
In normal faulting, the least principal stress is horizontal and in the direction of extension (Fig. LA) . The vertical principal stress, consisting of the lithostatic load, is maximum (4) . We follow the convention of giving compressional stress in the earth a positive sign. Normal faults fail by shear in response to this maximum principal stress (5, 6). Conversely dikes intrude along vertical planes of tension fracturing perpendicular to the least principal stress. In the upper crust (-15 km thick), elastic strain can be stored during slow tectonic extension and episodically released when shear strength is exceeded, a fault slips suddenly, and an earthquake is produced. During this cycle, which generally has a period of hundreds to thousands of years at any given locality, the least principal stress decreases and then suddenly increases at the moment of rupture. The vertical principal stress, governed by the lithostatic load, remains constant. In other words, the deviatoric stress reaches a maximum value and then decreases toward zero during rupture.
Rapid, episodic dike injections cause a similar cycling of stress. When a vertical dike intrudes into extending brittle crust, it pushes against its walls, in opposition to the least principal stress. For a sufficient magma pressure, inflation ofvertical dikes can significantly increase the least principal stress and cause a net reduction ofthe deviatoric stress (Fig. 1B) . The rapidity with which dikes are emplaced causes a nearly instantaneous change to the local stress field, and a single dike can accommodate hundreds to thousands of years of accumulated tectonic stress. As the least principal stress is increased, the intermediate stress (horizontal and orthogonal to the least principal stress) is also increased by a factor of Poissons ratio (Poisson's ratio averages about 0.25 in crustal rocks). Rapid dike injection then has the effect of not only suppressing faulting (7) but also increasing both the horizontal stresses, and if the increase is large, reorienting the principal stresses. Stress reorientation is possible because the upper bound is a free surface, and thus the vertical stress is unaffected by dike injection. If the least principal stress is increased to equal the value ofthe intermediate stress, then an orthogonal set of vertical dikes can form. In the aggregate, generation of orthogonal dike sets should be of minor significance in the usual case of tectonic extension in one horizontal direction (uniaxial strain). The case ofhorizontal sheet emplacement (Fig. IC) arises where a large supply of high-pressured magma would increase both horizontal stresses faster than can be accommodated by tectonic strain.
Significantly, in the case of a magma supply at a pressure exceeding the least principal stress, deformation occurs without the shear strength of the rock being exceeded. Extension takes place by dike injection instead of normal faulting. Magma pressure and dike injection would similarly inhibit strike-slip faulting by increasing the least principal stress and reducing the elastic strain.
We assume that during incipient intergranular melting of mantle peridotite the basaltic melt is subjected to the same pressure as the enclosing rock. As melt gathers into discrete bodies, the vertical gradient of pressure in the melt is less than that in the rock because ofthe lower density of the melt at depth (8, 9) (Fig. 2) . In an extending terrane, basaltic melt that was less dense than the surrounding rock at depth can climb up through upper crustal rock that is exceeded in density by the melt, as is commonly observed. The chilling viscous magma does not ordinarily penetrate the pores in the wall rock of the dike. The effect is analogous to dense mercury climbing up a glass barometer tube, pushed up by air pressure on the pool at its base. More precisely, for a vertical dike to form, the rock must be subjected to differential stress, the least principal stress must be horizontal, and the melt must have an overpressure relative to the least principal stress (10) . Eruptions from high volcanoes and large-scale flood basalts provide ample evidence that magma overpressure is common.
The discovery of widespread diabase sheets intruded subhorizontally in the crust indicates that the magma in those localities achieved a pressure that was high enough to fracture the rock and to lift the overburden and that the least principal stress was oriented vertically at the time of emplacement. The sheets are known from drilling (11) , seismic reflections (12) (13) (14) (Fig. 3 ) and geologic studies (15, 16) throughout a wide range of depths from 1 km to at least 12 km. The least principal stress must have been oriented horizontally before the formation of the sheets to allow a feeder dike to form. The occurrence of intruded sheets at different levels in the crust seismicity on the East Pacific Rise occurs on transform faults rather than on normal faults as on the Mid-Atlantic Ridge (Fig. 4) (19, 20) . This observation sugs that increased magmatism is accmmodating the etension in the Pacific and is supping normal faulting and associated topography. A comparison of the eastern and western branches of the East African rift system reveals that magmatism has been much more extensive in the eastern branch than in the western branch. The western branch is essentially a dry rift and is more seismically active than the eastern branch (Fig. 5) , although both branches are actively extending. Thus it appears that extension is accommodated substantially by magmatism on the eastern branch and by brittle ning on normal faults on the western branch.
The Basin and Range Province of the western United States is a broad, block-faulted, regionally extended terrane with associated magmatism of locally variable rates and compositions. Earthquakes with magnitudes as high as 7.0 are conmmon on normal fauls. The Eastern Snake River Plain, situated near the northern edge of the Basin and Range Province, marks the tork of the Yellowstone hot spot, which caused massive basaltic magmatism (21) (22) (23) . The eastern Snake River Plain cuts an essentially aseismic (24, 25) (Fig. 6) (26) . Feeder vents for the basalts trend northwest-southeast across the eastern Snake River Plain; this direction is perpendicular to the extension direction and indicates that dikes at depth are accommodating extension and suppressing normal faulting and associated topography (27) . Similar analo- bly penetrate rock pores, but in the zone of melt generation internal pore pressure of the melt fraction can reduce the effective stress and cause rocks at great depth to behave in brittle fashion. 
